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GUIDE FOR SCREENING OF 
ELECTRONIC AND ELECTRICAL ITEMS 

0. FOREWORD 

0.1 This Indian Standard was adopted by the Indian Standards Institution 
on 4 June 1979, after the draft finahzed by the Reliability of Electronic and 
Electrical Components and Equipment Sectional Committee had been 
approved by the Electronics and Telecommunication Division Council. 

0.2 A screening is additional to the normal inspection and test procedures 
and it is carried out on all the items concerned. Its purpose is to show up 
any aberrant items which are likely to fail early or to be otherwise unsatis- 
factory. Methods of screening may take many different forms, especially 
when applied to unassembled components, ranging from repeating normal 
inspection and test procedures to speciaHsed investigative techniques and it 
need not necessarily be fully related to performance or specification. 

0.3 This standard gives details of the factors to be taken into consideration 
when an assessment is being made of the relevance and advantages of using 
a screening procedure to a particular situation. It also gives details of the 
factors relating to the choice of screening method and different screening 
methods applicable. 

0.4 This standard is one of a series of Indian Standards on reliability of 
electronic and electrical components and equipment. A list of standards 
published so far in this series is given on fourth cover. 



1. SCOPE 

1.1 This standard deals with guidelines relating to screening procedures 
applied to electronic and electrical items. It deals with the factors to be 
taken into consideration while deciding the relevance and advantages of 
using a screening method with the factors relating to the choice of 
screening method, and the methods of screening available. 

2. TERMINOLOGY 

2.1 For the purpose of this standard, the terms and definitions covered 
in IS : 1885 ( Part XXXIX )-1979* shall.apply. 

*Eleclrotechnical vocabulary: Part XXXIX Reliability of electronic and electrical 
items ( first revision ). 
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3. GENERAL 

3.1 The factors used to determine the feasibility of screening in a particular 
case are not necessarily the same factors used when deciding the appro- 
priate method of screening and it is important to distinguish between the 
two. It is also important to recognize the different considerations that 
apply to components on the one hand, as these generally fail only once, 
and on the other to equipment as these may be successively repaired and 
operated. Moreover special consideration may be required for the 
screening of 'one-shot' items, that is, any items which shall operate on a 
particular occasion after having been inactive in a rest condition for a long 
period or alternatively having been in a standby condition. 

4. FACTORS TO BE CONSIDERED WHEN DECIDING WHETHER 
SCREENING WOULD BE BENEFICIAL 

4.1 Essentially, the problem is to ascertain the reliability characteristics of 
the item as made and used without screening and then to compare these 
with required reliability characteristic values. In the case of components, 
the most important reliability characteristics are usually failure rate and 
useful life ( or percentile life ). For equipment, mean time between failures 
is usually the dominant reliability characteristic. 

4.2 Some of the factors to be taken into account are described below. 

4.2.1 Identification of Item — It should be decided whether screening 
is being considered in relation to a particular product, a family of products, 
or an unspecified range of products, or whether it is a repairable or a 
'one-shot^ device. 

It should also be decided whether screening is to be applied only for 
a limited maunfacturing period, or to a particular lot, or for an indefinite 
period. 

4.2.2 Conditions of Use — Electrical and environmental conditions should 
be stated separately for each of the following phases : 

a) Component Stage 

1 ) Storage of components prior to despatch 

2) Transport 

3) Receipt and storage 

b) Equipment Stage 

1) Assembly and testing of equipment 

2) Storage prior to despatch 

3) Transport 
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4) Receipt and storage 

5) Installation and commissioning 

6) Operational use, including standby 

4.2.3 Assessment Criteria — The following may be applied to any or all 
of the conditions of use: 

a) Attributes 

Complete failures 
Partial failures 
Note — These failures should be defined in the relevant standards. 

b) Variables 

Characteristic changes 

4.2.4 Reliability Data and Characteristics — The following should be 
taken into account: 

a) Observed reliability characteristics compared with required values, 
and 

b) Non-relevant failures with specific treatment of the following: 

1) Items defective on receipt, 

2) Failures due to misuse, and 

3) The removal of sound components which have been incorrectly 
diagnosed as defective. 

4.2.5 Basis for Considering the Use of Screening — The following should 
be used as a basis for considering screening: 

a) When part of the reliability characteristic and use phase is identified 
in which screening is intended to benefit, for example, early failure 
period, constant failure rate and wear-out failure period. 

b) When there is prior knowledge of reliability of the item, including 
quality record provided by the manufacturer. 

c) Manufacturing stage at which screening is likely to be applied for 
maximum effect. 

d) The need to stabilise characteristics. 

e) The economic aspects, the cost of screened items compared with 
cost of ' failure, including consequential cost, for example, loss of 
service. 

f) The risk of damage through handling, including any that may be 
caused during the measurement procedure. 

g) The possibility that the life potential of items passed by the screening 
process may be reduced. 

5 
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5. FACTORS TO BE CONSIDERED IN DECIDING ON A METHOD 
OF SCREENING 

5.1 The choice of a screening method will be governed by the consideration 
of the factors given in 4, and also upon the following: 

a) Operation to Simulate the Conditions of Use — The choice of 
the method will depend on the conditions specified by the 
equipment user. 

b) Operation to Excite a Failure Mechanism — The choice of the 
method depends on a thorough knowledge of the principle 
mechanism which, in turn, means having detailed knowledge of 
the design of the item and its method of manufacture. In making 
a choice, consideration should be given to accelerated testing with 
respect to the validity of the results and economic aspects. 

c) Experience — Experience may show that there is a relationship 
between a particular electrical parameter and the failure rate of an 
item. In such cases, examination of that parameter may be used 
for screening purposes. 

6. ASSESSMENT AND REVIEW OF SCREENING OPERATION 

6.1 Method of Assessing the Results of Operation — Following the 
operation, the results should be assessed using a standard inspection 
procedure to determine the comparative reliability characteristics. This 
may be performed using attributes or variables techniques, as appropriate. 
As' a result of the assessment, a decision shall be taken as to whether the 
items fulfil, the requirements specified and what action should be taken 
regarding current and future productions. 

6.2 Review of Screening Operation — The screening operation should be 
reviewed in order to determine: 

a) Whether screening is achieving its objective. 

b) Whether the reasons for failure are understood and whether the 
failures are due to design characteristics or a manufacturing 
abnormality or misuse or whether there has been a wrong 
diagnosis. 

c) Whether the economics are still sound or alternatively whether it 
would be cheaper to take corrective action during manufacture. 

d) It is necessary, to distinguish between items of the same nominal 
identification that have undergone a screening test and those that 
have not. 
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7. BURN-IN 



7.0 Burn-in is the most commonly employed screening procedure. It is 
intended to identify, for the purpose of removing from a population, 
component and equipment types of items having inferior characteristics. 
The conceptual basis for burn-in procedures is closely related to the validity 
of a decreasing failure rate for components and equipment during their 
early life ( see Fig. 1 ) . 



FAILURE RATE 




-^^-TIME 



A — Early failure period 

B — 'Constant' failure rate period 

C — Wear-out failure period 



Fig. 1 Example of Failure Rate/Time Pattern 

7.1 Since burn-in removes some aberrant items^ this can be a supplement 
to material and process controls which could have precluded the existence 
of such aberrant items. Because of this, burn-in shall be sensitive to the 
product source and to changes in production practices. This is the most 
likely reason for the fact that documented evidence of experience with 
burn-in shows such wide variation and attempts at generalization result in 
contradictory statements, 

7.1.1 A burn-in programme, to be viable in both an economic and 
technical sense, aims to reach the acceptable failure rate condition as 
rapidly as possible without penalty to either the mean time between failures 
( MTBF ) or the useful life of the item under test. 

7.1.2 Different period concepts relative to time are described in Fig. 1. 

7.1.3 If normal operation of the item does not achieve the required 
conditions within an acceptable period of time, then some measure of 
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accelerated testing should be considered. This decision and the method(s) to 
be employed should be arrived at during the research and development 
programme. Subsequent experience gained on the follow-up evaluation 
and production phases may demonstrate the need to modify the initial 
burn-in plan to align with the defect evidence then available. 

7.1.4 When burn-in is applied, it should be carried out at one, or more, 
of the following stages of assembly: 

a) Component 

b) Module 

c) Line replacement unit 

d) System 

7.1.5 Many factors influence the choice of the assembly stage and 
procedures for burn-in, among which the economic aspects often predomi- 
nate. 

7.1.6 When a manufacturer may confidently determine from his 
experience of his product that the highest incidence of failures is due to 
component type of items this would obviously favour burn-in at component 
level, and certain generic types may predominate. However, this type of 
situation often merits a closer scrutiny. 

7.1.7 In most conventional electronic equipments the point of failure is 
most often an individual component, but whether it was the prime cause of 
failure or whether its mode of operation, or the processes involved in the 
manufacture and test of the unit were the real cause, it is often a matter of 
conjecture. This second look may well lead to a decision to carry out 
burn-in at unit level. In such instances a degree of burn-in of component 
parts could also ensue as a part of the process. Equally, similar considera- 
tions can apply to mechanical system in relation to their dynamic part 
population, 

7.2 Components — In genera], burn-in of components is part of an overall 
screening procedure. Where used before assembly it can apply failure 
accelerating conditions which could not be applied after assembly, for 
example, power dissipation in resistors which would damage a printed 
board. On the other hand it cannot identify a component in which the 
unwanted condition will be induced or made worse by the process of 
assembly, for example, breaking of seals during lead forming with resultant 
ingress of moisture. 

7.3 Dangers of Burn-In 

7.3.1 Burn- in may lead to a failure which would never have occurred 
during normal use, for example, failure at a temperature which would not 

8 
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have been achieved during normal use. burn-in may also induce a 
condition in a component v^^hich results in a subsequent failure in use 
which would not otherwise have occurred, for example, consuming useful 
life of a lifed item. 

7.3.2 Because of the usually complex situation in which a burn-in process 
is proposed, procedures should be determined and revised by adequate 
assessment in each situation, including the following: 

a) The observed and theoretical knowledge of failure mechanisms, 

b) The cost of the burn-in process, 

c) The cost of first assembly replacements, 

d) The cost and disadvantages of failures in use, 

e) The observed results of other tests including 'screening' tests, 

f ) The observed failures during the burn-in process and their time 
relationship, 

g) The observed subsequent failures during assembly, and 
h) The observed subsequent field experience. 

Factors (a) to (h) shall be related to the particular products by source. 

7.3.3 Although the use of burn-in at the component level and at the 
assembly level, on the same product, may be justified, in most cases a 

7.4 Assemblies up to and Including Systems Level 

7.4.1 Environment — It is commonly accepted that temperature cycling 
and mechanical excitation would enhance the incidence of failures and 
reduce the duration of the burn-in period. The applied environment is not 

^»-i-f-A-<^ A^A i-j^ jr>iTvniln+*i +li*i in_OAr\rir»(a r»r\ni^ifir\no Vkiit oTirMil/l Tn^r/^lii /^Vf^mta^ 

the item under test in order to enhance early period failures. 

7.4.1.1 The temperature limits selected for the test normally should be 
less severe than, and never exceed, the hmits of the design specification. The 
quoted temperatures should apply to the ambient air temperature surround- 
ing the assembly. 

7.4.1.2 The mechanical excitation should also be less severe than 
specified in the equipment specification. Its only purpose should be to 
shake loose foreign objects or swarf, and to show up poor joints or badly 
secured nuts and bolts. The mechanical excitation can therefore be a 
sinusoidal vibration at a fixed frequency. 

7.4.1.3 A typical test profile is given in Fig. 2. The limits of this test 
profile shall be adequately specified prior to commencement. 
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1 TEMPERATURE 



SWITCH -OFF PERIOD 
SWITCH -ON PERIOD 




9k.TtME 



Fig. 2 Typical Environment 



7.4.2 Operation 



7.4.2.1 The assemblies shall be activated during the burn-in procedure. 
They should be switched 'ON' during the hot part of the temperature cycle 
and during the period of temperature increase. They should be switched 
'OFF' during the periods of temperature decrease in order to allow the 
internal temperature of the assembly to fall. 

7.4.2.2 The duration of the early failure period will vary with 
individual assemblies, but the test time should be declared prior to the 
commencement of the test. The duration may be specified in either 
operating hours, the number of cycles completed, or the number of fault- 
free cycles completed. 

7.4.2.3 It is necessary that adequate monitoring for failure be carried 
out throughout burn-in. Testing should be suspended at each individual 
failure occurrence and not restarted until that particular failure has been 
repaired. 

7.4.3 Repair Philosophy 

7.4.3.1 Failed assemblies can be repaired at varying depths, that is, 
replacement of failed components, replacement of failed printed circuit 
boards, replacement and rejection of complete assemblies. In instances 
where assemblies are encapsulated or potted, it is important to define 
whether burn-in ( and hence repair which includes replacement and rejection 
of complete assemblies ) is carried out prior to, or after, encapsulation or 
potting. 

10 
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7.4.3.2 Routine preventive maintenance is permissible during the burn- 
in test, but shall be declared prior to commencement of the test. Lifed 
items should receive special consideration and shall either be excluded from 
burn-in, replaced before wear out occurs, or be operated for a reduced 
period of time. 

7.5 Comparison of Burn-In at Different Stages of Assembly 

7.5.1 Table 1 summarises the advantages and disadvantages of screening 
by burn-in at different stages of assembly. 



TABLE 1 COMPARISON OF BURN-IN AT DIFFERENT 
STAGES OF ASSEMBLY 



Stage Advantages 

Component 1) Tests can be tailored to indi- 

vidual failure modes 



Disadvantages 

I) Subsequent handling and test 
can undo benefits 



2) Maximum rated stress can be 2) Increases effective cost of 
applied components 



3) No secondary failures 

4) Saves rework costs 



3) Possible delay in delivery 



Modules and 
line replace- 
able units 



1) Can be performed prior to 
potting/encapsulation 



2) Deeper monitoring than 
system test 

3) Quicker failure diagnosis 

4) Limited iuterruption at 
failure 

5) Power secondary failures 



1) Probable large capital invest- 
ment on test facilities 



2) Interfaces between assemblies 
may not be covered 



System 



1) Comprehensive (that is, 
includes interfaces ) 

2) Less subsequent handling to 
produce further failures 

3) Test gear simpler and cheaper 



1) Monitoring may not be com- 
prehensive 

2) Diagnosis to lower levels 
involves additional steps 

3) Complete system stops during 
diagnosis and repair 

4) Secondary failures, or those 
due to external causes^ may 
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7.5.2 System test requires the lowest capital outlay, while line replace- 
ment units test the highest. A combination of both is the most valuable 
because it combines the advantages and eliminates some of the disadvan- 
tages. The labour cost of testing will not differ greaily for a given time, 
but could be somewhat larger for line replacement units than for system 
testing, due to the larger amount of testing involved. The use of automatic 
test equipment increases the capital costs but reduces labour costs. Costs 
could be substantially reduced by using built-in test, when provided in the 
equipment, but as this does not normally test every part of the equipment, 
and since it is also on a '"o'no-<^o' basis- the monitorinw is less thorou<^h 
and not all failures are necessarily detected. 

7.5.3 Component burn-in is normally carried out by the manufacturer. 
8. MISCELLANEOUS METHODS 

8.0 Methods other than ' burn-in ' are also used for the purpose of elimina- 
ting possible failures, some or all of which may be specified prior to 
screening. 

8.1 Examples of Screening Other Than 'Burn-In' 

8.1.1 Visual Inspection — Visual inspection with optical aids where 
necessary is effective in: 

a) Detecting errors in workmanship, 

b) Checking the correctness of geometry, and 

c) Locating loose particles. 

Note — In repetitive visual inspection, steps should be taken to avoid operator 
fatigue otherwise the benefits sought may not be achieved. 

8.1.2 Radiographic Inspection — If the items are already assembled 
within seaSed cans or envelopes, radiographic inspection will be necessary. 
Radiographic inspection will also be effective in revealing flaws in materials 
used in the items' manufacture, whether or not they are in sealed 
containers. 

8.1.3 Magnetic Particle Flaw Detection of Materials and Components — 
Magnetic particle flaw detection can be used to locate cracks, disconti- 
nuities, non-metalhc inclusions and segregation in ferromagnetic materials. 

8.1.4 Application of Environmental Stress ( Stresses) — This type of 
screening utilizes temperature cycling, vibration, thermal and mechanical 
shock and constant acceleration either singly or in combination and may be 
used to highlight intermittent failures. 

8.1.5 Storage Life — This consists of screen by storage at elevated 
temperature. ( This can also be used as an acclerated stabilising 
technique. ) 

8.1.6 Hermeticity Screening — This type of screening determines the 
effectiveness of sealing by means of a gas leak detection device. 
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